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INTENDED LEARNING OBJECTIVES (ILO) €} 


By the end of this lecture the student will be able to: 


1. List the BG nuclei and the functionally associated centers. 

2. List the functions of the basal ganglia. 

3. Illustrate the neural structures involved in the control of movement, and 
highlight the role of the BG. 

. List the neurotransmitters that are released within the BG and their main functions. 

. Describe the role of the direct and indirect circuits in control of voluntary movement. 


. Illustrate the role of dopamine in both circuits. 
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. Describe diseases caused by lesions in basal ganglia 
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Anatomy of the Basal Ganglia 


e Dutamen nucleus. Corpus 


Striatu 
e Globus pallidus M Lenticular 
(internal and external nucleus 
parts) 
°Subthalamic 
nucleus. 


e Substantia nigra. 
(pars compacta & pars 
reticulata). 
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Neuronal Connections & neurotransmitters of the Basa > | 
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> Activation of the direct pathway 
promotes action. 


> Activation of the indirect pathway 
suppresses action. 


The Basal Ganglia facilitates the appropriate 
motor program for a task by exciting the cortex 
(through the Thalamus) using the direct pathway 


and inhibits other competing motor programs by 
inhibiting the cortex (again via the Thalamus) 
using the indirect pathway. 
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Role of dopamine in direct & indirect circuits 
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Neuronal Connections & neurotransmitters of the Basal 
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Neuronal Connections & neurotransmitters of the Basa D) | 
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Functions of the Basal Ganghar 


3- Execution of subconscious learned patterns of 
movement 


e.g. cutting with scissors 
some aspects of vocalization 


4- Initiation and regulation of the gross 
associative movements of the body 
e.g. swinging of arms and facial expression 


https://www.livescience.com/44494-human-facial-expressions-compound-emotions.htm| https://en.wikipedia.org/wiki/Arm_swing_in_human_locomotion#/media/File:Walk-Cycle 
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5- Responsible for the posture taken by the 
body to perform a particular voluntary 
movement 

It locks the different parts of the body into a specific position g= 


so as to facilitate the fine movements of the hand. 


6- Inhibitory to muscle tone 
(Damage > Rigidity) 


https://Ih3.googleusercontent.com/izdPyN7Ddey4So0z2q0G 
40Gm6€6g7sM6H4NIvsmnWElaPlr Hyjt1M8WJrNC jPXmGuMx 
pvXw=s136 
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| Diseases of the basal ganglia in human ( Diseases of the basal ganglia in human EN 
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> Diseases of the BG lead to 2 general 
types of disorders: hyperkinetic 
(1,2&3) and hypokinetic (akinesia & 
bradykinesia) 


> BG dysfunction does NOT cause 
paralysis, sensory loss or ataxia but 
leads to abnormal involuntary 

yovement & change in ms. Tone 


https://studfiles.net/preview/396004/page:8/ https://www.dailyhealthguard.com/treating-parkinsons-disease-new-: 
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i Diseases of the basal ganglia in human D | 
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Huntington's chorea: 


ais caused bya lesion in the posteroventral nucleus of the thalamus. 


bis caused by a lesion in the substantia nigra and globus pallidus. 


cis accompanied by kinetic tremors. 


accompanied by hypotonia 


Neuroscience module 22 


| Lecture Ouiz @ | 


The basal ganglia are primarily concerned with: 


a.Tonic increased discharge in gamma efferent neurons. 
Connie and programming of movements. 


cPerformance of rapid alternating movements. 


dMaintenance of posture. 
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1.Guyton and Hall Textbook of Medical Physiology. 


s https://www.amazon.com/Guyton-Hall-Textbook-Medical- 
Physiology/dp/1455770051 


2. Ganong's Review of Medical Physiology, 25e. 


https://www.amazon.com/Ganongs-Review-Medical-Physi 


ology-Twenty-Fifth/dp/007182510X 
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